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COMPLETE SPECmOATION. 

Production of ManganouB Chloride, 



We, Magnesium Elbktbon Ltmeeed, a 
British Compuny, of Lumm's I^ane, Clifton 
Junction, near Manchester, do hereby de- 
clare the invention for which we pray that a 
patent may be granted to ns, and iAie method 
by which it ifi to be performed, to be par- 
tionlarly described in and by the following 
statement: — 

This inrention relates to the production of 
manganonfi chloride. 

According to the present invention man- 
ganouB chloride is produced by reacting 
ohlorine gas with manganese or an alloy 
thereof in a refractory lined container having 
a base which is so inclined that the fused 
chloride drains away from the metal or 
alloy as it is produced. 

The mangauouB cUloiide is not appreciably 
volatile at tiie operating temperatures. 
Any iron present in a manganese alloy niay 
be substantially removed as ferric chloride 
because of its liighet volatility. 

The mmn difficulties whicli arise in the 
preparation of manganous chloride by the 
interaction of chlorine gas wth the metal or 
ferromangancsc are caused by the tendency 
of the chloride to coat the surface of the 
metal or allov and thereby to interfere with 
the progresB^of tlic reaction* The chloride 
must therefore be allowed to drain away 
continuously from tlie zone of reaotioXL 
However, if the charge of metal or allojr be 
arranged in a vortical apparatus to fadhtate 
Huch areinagL»i tlie metal or alloy at the base 
of the apparatus may shiter although its 
temperature may bo well below the melting 
point and the i-emovul of any unroacted 
chaige becomes a matter of great difficulty. 
We have found that if the reaction is carried 
40 out in a rcfiactory lined container having a 
Buitably inclined base an unexpectedly satis- 
factory result can be obtained. 

In can-ying out the present invention we 
may anan pt for j iJlo^j^f the cliiorine gas 
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in the same direction as the flow of the fused 4& 
chloride so that tho removal of the fused 
chloride from the eorfaoe of the metal or 
alloy is assisted by tho inflow of gas. This is 
paiticularly desirable because there is a 
considerable increase in the volume of the 
material as the metal or dloy reacts with 
the chlorine gas and the chloride must be 
rapidly removed from ihe reaction zone. 
It results also in an easy maintenance of a 
Buitable reaction temperature within the 
apparatus since the inflow of gas caa readily 
be controlled and its oven distribution en- 
sured in order that the heat generated by 
the reaction con he continuously dissiWited 
at the desked rate through the waUe of tiie 
reaction vessel and by t£e flenslble heat of 
the products of reaction. 

The invention will now be fiirther des- 
cribed by way of example with reference to 
the accompanying diagrammatic drawing 
which is an aarial vertical section of an 
apparatus suitable for carrying out the 
invention. 

A container is constituted by a re&ootory 
Uned steel shell forming on inclined tube 10 
and is supported by annular ruimers 11, 12, 
on rollers 13, 14, at an angle of about 8 to 
24 degrees. The upper end has an end-plate 
3 provided with a gas inlet tube 4 connected 
to a flexible feed pipe 6, and a feed hopper 
for introducing the metal charge. The lower 
end of the container has on end-plate 6 
provided with a hole 12 for the escape of the 
reaction products, and an opening 14 for 
isspeotioa. An exhaust system 7 removes 
the waste products issuing from the con- 
tainer. A <&Qrge of metal is shown at 9. 

The slope of the container is arranged so 
that the fused chloride fio^va freely away 
from tho charge yet not so steeply that the 
charge sinters excessively during reaction. 
The thiolcness of the refractory lining of the 
reaction tube is advantageously adjusted 
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80 that for any desired rate of reaction the 
excess heat is dissipated through the walls 
'\\'ithout the centre of the choige becoming 
overheated, the temperature of the fused 
chloride b«ng maintained above its melting 
point. The residues left in the tube may bo 
removed from either end according to con« 
venience. It is sometimes advantageous to 
rotate the container during the course of the 
reaction to maintain a high rate of production 
or to naaantain the quality of the product 
according to the nature of the changes which 
occur within the tube during the course of 
the leaetion. The rotation may be con- 
tinuous or intermittent. 

As an example of the manner in which this 
invention may be used we will now describe 
a method of producing mangauous chloride 
from ferromanganese and gaseous chlorine. 
The tube 10 has an internal diameter of 16' 
and a length of 4' 0' and is charged with 
5 cyyta^ of fcrromanganese in lumps of up 
to 3' size. The lower part of the charge is 
heated to red heat unth a goa burner and 
doors at the ends of the tube are then imme- 
diately closed- Chlorine is at once passed 
in through the pipe 6 at the upper end while 
fused manganous chloride is allowed to 
flow from the opening 12. The chlorine 
input rate is maintained at 20 to 50 lbs. 
per hour dependent upon the temperature 
of the reaction until the chlorine is no longer 
being consumed efBciently. 

If the temperature within the tube becomes 
too low, e.g. 600° C, the manganous chloride 
is no longer fluid. If the temperature 
becomes too high, eg, 1000'' C, the mongan- 
ous chloride is appreciably volatilised and 
the ferromanganese begins to soften. The 
tube is rotated a half-turn on its rollera 



every two honxs for a period of about 20 
hours by which time about 7 cwts. of man* 
gonous chloride will have been prodnced. 
A substantial proportion of the iron in the 
ferromanganese consumed is evolved as 46 
volatile ferric chloride. Any undesirable 
amount of ferrous chloride which may pass 
out with the manganous chloride may be 
removed in whole or in part by introducing 
a subsidiary stream of chlorine into the 60 
apparatus near to the outlet hole and /or 
by treatment of product in a separate 
apparatus . The residue left in the reaction 
tube may be contaminated on its outer sur- 
face with carbon which was originally present 56 ! 
in the ferromanganese and this may be re- 
moved for example by washing with water \ 
so that the nnreacted metal may be returned 
to the apparatus for farther chlorbiation. 
What we claim is 60 

1. A process for the production of man- 
ganous chloride wherein chlorine gas" is ; 
reacted with manganese or ferromanganese 

in a refractory lined container having a ) 
base which is so inclined that the fused 66 
chloride drains away from the metal or alloy ; 
as it is produced. 

2. A process as claimed in Claim 1 in 
which the chlorine gas is caused to flow in 

the container in the same direction as the 70 ; 
flow of the manganous ciiloride. 

3. A process as claimed in Claim 1 and ' 
substantially as described with reference to ; 
the accompanying drawings. 

For the Apj^cants : 
S. E. MA'PraEWS, 
Chartered Patent Agent, 
31 and 32, Bedford Street, Strand, ' 
London, W.C 2. 
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PBOVISIONAL SPECmOATION. 

Prodaotion of Fusible ffletallio Halides. 



75 Wc, MAONBsrmi Elbktron Limited, a 
Britisli Company, of Lumm "a Lane, Clifton 
Junction* near Manchester* do hereby de- 
clare the nati\re of this invention to be ivs 
follows : — 

This invention relates to the production of 
fusible metal halides. 

According to the present iuventiou fusible 
metal halides are produced by reacting 
halogen gas with a metal or alloy of higher 
melting point than the halide in a container 
having a base which id so inclined that the 
fused halide drains away from the metal or 
alloy as it is produced.. * 
The pixssent invention involves processes 
90 in which metallic halides are prepared that 
are not appreciably volatile at the operating 
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temperatures. Any iron present as an alloy 
of the metal may be substantially removed 
as ferric halide because of its higher vokbtility. 
It will be appreciated that the invention is 
therefore distinguished from known pro- 
cesses in which alloys of iron with metals 
of which the chlorides are required are 
reacted with chlorine and in which the 
required metal chloride is more volaiale than 100 
iron chloride and in which the separation of 
the required metal chloride is hosed upon 
the lower voktility of the iron chloride or 
upon a fractional distillation as for example 
%vith ferrotitanium ox ferrovanadium. 

It is also important for the purpose of the 
]^re8ent invention that the metal or alloy 
from which the halide is to be made shaU 
have a higher melting point than that of the 
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h&lide. ThB exact magnitude of the dif- 
ference by which the melting pobit of the 
metal or alloy must exceed the melting 
pointof thehalido isnot of special importance 
6 but ia rather dependent upon the degree of 
temperature control attainable in the plant 
in which tiie reaction is carried out. 

It iB known to produce metallic halides 
by the direct reaction of the hologen gas 
10 on tile pure metal The main difficulties 
which arise in the preparation of a fusible 
metollic halide by the hiteraction of tiie 
halogen gas with the metal or one of its 
alloys are caused by the tendency of the 
16 halide to coat the surface of the metal or 
alloy and thereby to interfoie with the pro- 
greas of the reaction. The halide must 
therefore be allowed to drain a%vayJoontinu- 
ously &om the xone of reaction. HoAvever 
20 if the charge of metal or alloy bo arranged 
in a vertical apparatais to facilitate such 
drainage, the metal or alloy at the base of 
the apparatus, being under some load from 
the o&ge above, may sinter because of the 
26 heat of the reaction although its temperature 
may be well below the melting point and the 
removal of any unrcactod charge becomes a 
matter of great difficulty. We have found 
that if the reaction is carried out in a con- 
tainer having a suitably inclined base m 
unexpectedly satisfiictory result con be 
obtained. ^ , ^ . ^ 

For the purpose of the present mventaon 
we may arrange for a flow of the halogen gas 
in the soana direction as the flow of the fueed 
halide bo that the removal of the fi^ed 
halide from the surface of the metal or alloy 
ia assisted by the inflow of gas. Tlus is 
particalarly desirable because there is usuaUy 
a considerable increase in the volume of the 
material as the metal or alloy reacts vnm 
the halogen gas and the halide must be 
rapidly removed fioni the reaction zone. 
It results also in uii cosy maintenance of a 
suitable reaction temperature within the 
apparatus since the inflow of gas can readily 
be controlled and it« even distribution <m- 
sared in order that the heat generated by 
the reaction can be continuously dissipated 
at the desu^d lat* tluough the walls of the 
reaction vessel and by the sensible heat of 
the prodnots of reaction. 

The invention will now bo further des- 
cribed by way of example vdth reference to 
the accompanying diagiuramatlc drawmg 
which is an tixiiU vertical section of an 
apparatus euibable for carrying out the 
invention. , , ^ _ . . 

' A container is constituted by a steel tube 
60 10 lined wth ro&actory brickwork 1 and is 
supported by suitable stanchions or frame- 
WOTk (not shown) at an angle of about 12 
to 24 degrees Tlie upiioi end has an end- 
plato 2 lined intcinally ^\itli asbestos and 
65 provided with a gas inlet tul)e 3 and a feed 
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hopper 4 for introducing the metal charge. 
The lower end of the container has an end- 
plate 5 lined with refractory bricks and pro- 
vided" with a hole 12 for the escape of the 
reaction products. A vessel 6 coUeots the 7a 
fused haUde. An eadianst system 7 removes 
the waste products issuing from idther end 
of the container. A layer of inert material 
8 is provided when required to filter th« 
fused halide or to protect I3ie and-ploto 6. 75 
A charge of metal ia Bihown at 9. Doora 
(not shown) may be provided in the end* 
plates. 

The slope of the contoinor is arranged so 
that the Ased halide flows freely away from 80 
the charge yet not so steerply that the charge 
aintets excessively during reaction, u^e 
thickness of the re&actoiy lining of the 
reaction tube is advantageously adjusted so 
that for any desired rate of reaction the 85 
oxccas heat is dissipated through the ^valla 
without the centre of the charge becoming 
overiieated, the temperature of the fused 
halide being maintained above its melting 
point. The residues left in the tube may be 00 
removed from either end according to con- 
venience. It is sometimes advantageous to 
rotate the container during the course of the 
reaction to maintain a high rate of produc 
tion or to maintwn the quality of the pro- »o 
duct according to ^ nature of the ohangea 
which occur within the tub© during the 
course of the reaction. 

As an example of the momier in which this 
invention may be used wo wiU now describe 100 
a method of productog manganous cWoride 
from tiie manganese alloy known as ferro- 
manganese onJ gaseon^ chlorine. The steel 
tube 10 has an internal diameter of 15 
and a length of 4' 6" and ia lined yith re- 106 
fractory brickwork about 3" thick. The 
tube is supported on rollers at on angle of 
20** to the horizontal and charged with 5 cwts^ 
of ferromanganese in lumps of to^^, 
size. The lower part of the charge is heated IIU 
to red heat with a gas burner ojid doors at 
the ends of the tube are then unmediately 
closed. Chlorine is at once passed to through 
the pipe 3 at the upper end wUle ftsed 
mang^ous chloride is allowed to flow from 115 
the opening 12. The chlorine input rate is 
main&ned at 20 to 60 lbs. per hour depen. 
dent upon the temperature of the reaction 
TOta the chlorine is no longer being con- 
somod efficiently. 

If the temperature within the tube be- 
comes too low, e.g, 600» 0.. tibe manganous 
chloride is no longer fluid, if ^^,*«°P«.^; 
atore becomes too high, e,g, 1000^ the 
manganous chloride is appreciably volo- 126 
tilised and the ferromanganese begins to 
soften. The tube is rotated a half-turn on 
its rollers every two hours for a penod of 
about 20 hours by which time about 7 cwts. 
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of manganoua chloride will have been pro- 
duced. A substantial proportion of the iron 
in the ferromanga^iese consmned is evolved 
as volatile forric chloride. Any undesirablo 
5 amount of ferrous chloride which may pass 
out ivith the mengsjious chloride may be 
removed in whole or in part by introducing 
a subsidiary stream of chlorine into the 
apparatus near to the outlet hole and /or 
- 10 by treatment of the product in a separate 
apparatus. The residue left in the reaction 
tube may be contaminated on its outer sui- 
face with carbon which was originally 



present in the ferromonganese aad thia-inay 
be removed for example by washing wil£ l( 
water so that the unreaoted metal mfly;b8 
zetumed to the apparatus fox forther ehloxto^ 
ation. 

Bated this 9th day of If oroh, 194ft: 

Por the Applioanlffl : 
S*, MATTHEWS^ . 
Chartered Patent Agenti 
14-18, Holbom, Londoni B.O.L- 



' '£feJ^ ^ ^jesty's Stationery Office, by BuigBas & Son (AJtmuzdaxiS ] 
PabllBhed at The Patent Offl«. 28, Soatiwi^^n SSi^^idoS^V 
from which copiea auy bo obtoioed. " 
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